A neonatal encephalopathy with seizures in standard poodle dogs with a missense mutation in the canine ortholog of ATF2.
Neonatal encephalopathy with seizures (NEWS) is a previously undescribed autosomal recessive disease of standard poodle puppies. Affected puppies are small and weak at birth. Many die in their first week of life. Those surviving past 1 week develop ataxia, a whole-body tremor, and, by 4 to 6 weeks of age, severe generalized clonic-tonic seizures. None have survived to 7 weeks of age. Cerebella from affected puppies were reduced in size and often contained dysplastic foci consisting of clusters of intermixed granule and Purkinje neurons. We used deoxyribonucleic acid samples from related standard poodles to map the NEWS locus to a 2.87-Mb segment of CFA36, which contains the canine ortholog of ATF2. This gene encodes activating transcription factor 2 (ATF-2), which participates in the cellular responses to a wide variety of stimuli. We amplified and sequenced all coding regions of canine ATF2 from a NEWS-affected puppy and identified a T > G transversion that predicts a methionine-to-arginine missense mutation at amino acid position 51. Methionine-51 lies within a hydrophobic docking site for mitogen-activated protein kinases that activate ATF-2 so the arginine substitution is likely to interfere with ATF-2 activation. All 20 NEWS-affected puppies in the standard poodle family were homozygous for the mutant G allele. The 58 clinically normal family members were either G/T heterozygotes or homozygous for the ancestral T allele. There are no previous reports of spontaneous ATF2 mutations in people or animals; however, atf2-knockout mice have cerebellar lesions that are similar to those in puppies with NEWS.